Searching PAJ 



1/2 ^— V 





PATENT ABSTRACTS OF JAPAN 






dDPublication number : 09-248688 




i ' ■ ' . .„ 

(51)lnt.CI. 


B23K 26/08 
B23K 26/00 
B23K 26/04 


O 
O 


(21) Application number 

(22) Date of filing : 


: 08-061043 (71)Applicant : MITSUBISHI ELECTRIC CORP 

18.03.1996 (72)Inventor : TAKAHASHI YOSHIFUMI 

IMAI YOSHIHrTO 


'AILABLE 



(54) LASER BEAM MACHINING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable highly accurate machining even in 
the case of a large mounting error of a work by providing a work 
correcting part and a laser scanning correcting part. 
SOLUTION: First, measurement information by a measuring part 4 for 
characteristic positions is inputted, as is positional information by a 
control part for work positions, so that the position of a reference point 
is calculated. Next, the corrected parameter of a first and a second work 
correcting part 13, 18 is calculated from the positional measurement of 
the reference point; and then, the positional command of a laser beam 
scanning part 2 and the positional command of the work position control 
part 5 are determined from a machining program. A correcting arithmetic 
operation is performed for this positional command by the first and the 
second work correcting part 13, 18 so that the first and the third 
corrected positional command are calculated. Then, a correcting 
arithmetic operation is performed for the first corrected positional 
command by a laser beam scanning correcting part 14; the second 
corrected positional command is calculated and outputted to the laser 
beam scanning part 2; and the third corrected positional command is 
outputted to the work position control part 5. Then, with a laser 
generating command given, the command position of the work is machined 
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2 rofeiDItlffllEgPi. mm 3 <0tiIE<4Bt&^^MfE 
*S?J)PX^fi:B$iJ?aiig|5(- A;*! L T4SJ!)DXi5'^-(^HS|Kf<5B^ 

So 

[f»*3l3] tei)ax#iOft#ii^55:B*ti-?|iJLTtti;^)r-5 
IBm 1 cDlSJDX^fflIEa5{CA:'7LTSnie^ 1 COMIE&B 

mwi&.mM\:mm^m^ , Htjieif^f^iiBti-iPjjspcD m ;'7 

iDXSBo 

xmtir ^mmmnmm t , sut saj □ xti tc afjiB u - 

-if7¥;<4Bt&^si?^ffix., WEI-— t^'^Dx^SttB^Ife^- 
■y-'7t^feag(s^^tt$I^tco•^',c^,.sf^jfi-r^^^:g^-l^J^Lx^^BX 

■ti-'finx^B. 



<D u— tfjnxggo 

\y-^yt^mmjpmmcDaifi\zs':3\,^xmmu—>fyt 
js 1 tEm<n u— y-'iDxggo 

[0 0 0 1] 

•*J-'j)DX^B(cMt--g>o 
[0 0 0 2] 

^mi}aT.'^'ifou—*fmi:mx'it. mmmmmzu-^ 

^^75?. k'-AX + '^'-^-^l/— y'^i^*^. 5tSS<*iElC 
Xtl«BfIi2-r-7';USfJPI^±lri5B^n, U— tfjPI^ 

m'DT&ioMimmiz^'o. mxmM^^^-r^. 
zLCDjiouu—^rrnxmrnxii. ^^lEmmuxmzu- 
■tfiDx^fTtv "ri^ati ^y^^mf^^fz^mmmz^ 

m^mm-t^mm^s-s 5 8 9 2^^$siiie«$nAc 

[0 0 0 3] 

u— y-'*axgB«, l!SJ!)PX!i3^:XY5=— y;u±iziEfit^ 
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[0 0 0 4] ±T!^(D^'DUwm'tmm-r^fz 

[0 0 0 5] 

i:!^<DiiLmmm^miEr^m i (D^iE&&f^^^tiitir 

<0fflIE<jig}t^S:f(lf5U— tf7t^2SI5H A:^ LT U— tf 

[0 0 0 6] sfc, u— tf%sgB*^essi*$nsu— tf 

[0 0 0 7] Sfc. fe!c»OXi^C34$m&«^thjRiJUTttl;>j 

•ri>!^mi<LmiYmm^m x . gfjiE^sitiiBttifflSBio tu ii 

[0 0 0 8] ^/t, ^SJDPXtiW^M&B^fhSiJLTai:'! 

^iifH^ 2 (Dmaji^miEmzxf] ltmk^ 3 ©mje 

[0 0 0 9] S7t, u— tf^$ffl^^Tls^^IPX!fe^^px-r 
^ i^— t)-'»px-gttic:fei^T. \^—^^^mimi]\iT.mz 

i-—^'^mm- e. u-*f^t:OBMLxi^!$.Ltz u-^'m 
T.m<DitLmmm'^m^^xmmmmm<Dmm^miE-r^ 

[0 0 10] ^fz, i^-^^mmxBSM^n^u-^^ 

tf^^figpt, sfjBek— tf?t*fig|5w^2:B^Bf^^^)j3(;■r 
^ u— t^'Jt^4Bm^al?^^iA. stiiBw— y-'iaxattsfiSB 



(0 0 11] U-1f3t^i»ih*'JKg|5fi. flfrfgU 

[0 0 12] s/c. i—*fmmmii^—*f^^m^\^f^ 
tj-Dfzzt^nmr^u-^^^mmjpm&^mpi. 
m^u-^^^mmjpm&(Dm:h\zm^\'^xmmi'- 



<^<4ttJ&^ ^ A :'7 iHtt b . mmmmizmc ximmi^ ^ 

j*i)PXtlftBMiEg|5 5(CA:^$n-l). ±ffii'7.-rA 
*iHifS|5] 0«. 1 -^feSl^filt^cTJCPU (ct'^iffllig 
B) . ;t^U. Al±!:'j'f >iS'-:7x^7.^TtiR£$ns 



[0 0 13] 

nm<Dmm 1.01 1 fc^?. u- 

ift*PX^O!|#St.^.©<4B^£fi-ift|-r^ittm<4BtfiS!ia5, 5 

itmux^^mm LiiLmmisbmmr s x y x- :r;u^75^ 

6?i^l$ilPX!^tefi$iJtfl|ia5. 1 0H2|s:L/-ifjDXgB^ 

-5 ^ < >fijtia5, 1 2 «^ -1- >$ij?aiec i i w— y-*3t 
^Sgi5 2©ffiBJt^*A;'jlS«L, jas^astcf&l^Tii 
HJi^Srttj;bt-su-+»-'^tiB«'^gB. 1 3^d:ftIi^^- 
-y-•3t^4B^&^g|57!)^^BfIf^^4B^&^^&A:'7L, miaxma 

fXO#lti^ll^«iEt-S^ 1 ©liiE{aBtg^?rtB:'3-r-2> 
W, 1 <DM*PX#)1iIEg|5« 1 4 tttflia^ 1 COffilEteBIg^ 

^ b— y-*3t*«ffliEgPT*^. fllB^ 2 <75fflIE<4BJg^ 

t)-'^fia?2fzA;^$n^„ 1 sta^ojaasB*^ 

e,©b-1ff6ffiS|5 3(DftiJtaf»^$A:'7iH1tL, 
m^'mxh^. 1 6«if#mi4BH-j|iJg|54*^?.t+SijT'-^ 
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[0014] 02 it:$.^m(o^m<omm i »c^«> u— tf 
-7^;k 2 1 fiXY7^-:r;u2 ocDxai^Stb-r-st- 

^. 2 3 «Y|flx-^;U$:^i!)TS^-3'. 2 4t3:Yfill 

2 6«ffi*PX^2 5$ri5B-ri)XY7^-:^;i'®. 2 

7 it U— If JjDIja. 2 8 ttSSPItl 2 5 CD<4B-&*3-&ir 

2 5 5:f^fi£T^t#{CffiJ!)DI!g5 2 5 ±fCflXOf^tt ?>nT 

2 9»iXYx— y;U2 OrotSBSiJffll^rff 

-(u^ijpseTfeo, <4e*ijPigS[^fTt^^-^2 1 , 2 

B^tJtflitffSrff ^. 3 0fiU— tf^t. 3 HiP— +f5!Jg 
§g> 3 2 «U— tf%tg^^ffi!ltiiiI-r2>5ltSi§SiJ©g|5Tfc 

5ii5it<^?: A:^ Lit^tcjr> i:t I/— 3 0 srBawr -5 

cfc5fC«!i<o 3 3(iU-1f7t3 O^SW-r-S'^^h'S 7 

(7>+r:^tBS■r) , 3 5«Xli(7) = 
y-, 3 6ttYffl:^rf&)JCU— tf7t5r^a-r-S)7.4^v:h. 

3 7«Y«lO~7-, 3 8ttl/-if3t*«%, JtSSMlE 
?rff-5U>X. 3 giax^-v^S 4. 3 6cOfe@$iJtai^& 

8 «ffiIfS tf3t^SMjES|5 1 4 2 (^fflJE^mit^ 
«:A;>3L, U— y-*^(^^«, teSftSijRlf^^fT^. 4 0 
«xUt*;^j>(^. 4 1 «7^Uf;^;<^4 OTH-rPJlU/cH 

BT^O, :iCT«iKJ!lDX#l2 5±(7)W8Hl^- 
-y-* APXJS 2 7 ^SfiieSip* 2 8 <7) 2 :i>:7EJS^?:dl:'7-r 

i e^mti^ti^, 4 3«u— t)-'3t3 oroigfiiaeia-p* 

^l--- tf-'^SffitDcT&So V— tf?t^«g|5 2«, 7.+-^ 
^34. 36. 5^—35, 37, lx>x'3 8. ^> h* 
5 5-3 3, 7. + v:)-$tJ?ai^B3 9cDl«fig/6^b;^j:.&, W 

-• t'^ti^ 3 w 3 1 iijizj^^mmmms^ 3 

Xni=Pwl -Xb + Pw2-Yb 



Yiii=Pw4-Xb + Pw5-Yb 
tztzL. PwK Pw2. Pw3. Pw4. Pw5. Pw6fi/'S'5 ^ — i^^T 
mIS5Av^-;5'{iSJp,'^2 8 ^•ilfelJDX^I 2 5 ±\Z 

<!:T5)<«6bn-5. -f-CT, ^ 1 (DiSSfJDXi^MiEgP 1 3 tD 

Xsrl = P*l -Xsr + Pw2 
Ysrl = P»4-Xsr + Pw5 

[0 0 17] ^tz. f^2(Dmax'^mjEmi 8«. 



2 cD^fiXA^ (^u^. mm^mmm^ 4 «x u ^ ^ 1 

X^iSLmmm^ 5itX Yy'-Zf )V2 0, =^-'$'21. 2 
3. X>D— y2 2. 2 4. XY^— yjU®2 6. 



[0 0 15] ;^»r*liss<cjg^ ui'^?) tfjbnieg 

Jtife*ai52«. X=^-i-:h3 4, 3 6 ©Eg^ L X 
Y7^-:/;i/®2 6±(ri — -tf^soSr^S. {4B^e*-r 

.fiei5 2('A:^^?ns{4«tg^xsc. Ysci. sdiH^^am^ 

T Ix— y-*^ 3 0 ^-SSW Lfc t ^08feiDX#l 2 5 ±W U- 
if iDXS 2 7 OfifiXw. Yw(7)mM«*?>ffljE»^^ii6 
S« ttlieXsc. YsctXw. Yw(D*fJCM^H. >Rf/txX-^'* 

thiSiJS|54TttS!j$nSo 



[0 0 16] lgl*3J:U:^2CDt^J!jDXi^fflIEg|51 
3. 1 SOffljEidf^fCOl^TIttB^-rs. U—ifTt^Sgl? 
2*^Jg^jliDtCU— +J-'^3 OSrKlfflL. XY5^-:/JU® 
2 6±tClEliS(CP,9»t$nfctLTt>. tkmX!^2 S^iX 
Y5'-zf)m2 6roi5®(4BlCIE«SlrSfOWt?>nTli 
?^ClttltSiPX^il€:%^T^c ^-CIT. ^ 1 (7)|ftJ!jPX!fe 
ffllEaJl 3tt. *SdlPX#j2 SCO^Of^ltSIM^ffllEri) 
U— tf JttefiJi^SB 1 2 *^ A:^ L tzim^^t: 

mm-r^c s(iMm.m^^r^fti!()\z{tmnxm2 sizsb 

e.*^i;j6aS:B^fnTtif>^gccDS2p.^2 8co{4B5-!t$m 

feBthzaiigR4-ei+aij-rs. iftiHS^P^s s cnm-mi^ti'&i 

B^rXra. YmtL. iiKflDX!^2 SjJ^X Yx-:7'Jl'ffi2 6 {3 

iE{Stc5t 0 It e.nfc^^oDftrfsa^P^'iS 2 8 ojiiB^x 

Pw3 ( 1 ) 

Pw6 ( 2 ) 

^'^{iam^aJl 2*^'iA:'3^n^<4Bffi^^Xsr. Ys 
r, aj:^SrXsrl. Ysrltr^t. 

Ysr + P\v3 (3) 
Ysr + Pw6 (4) 

XW4«*t^a?l 7;J^^,tB;'7^n^^4B*&^^JS1S^£^l^| 
bT^3<^fflEteffl|g^^f^pX-rs. ^2W^SiSPX!felffi 
Mlil 8roffiillt^^«. «iJjPX!feaB«^a5 1 7*^c, 
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Xtrl = Pwl-Xtr + Pw2-Yt 
Ytrl = Pw4-Xtr + Pw5-Yt 

^ 1 ii^Z^m 2 <^>i^Jai(KlffliEa5 13. 185: 

[0 0 18] &.TizmK.f^lii^Z^f^2<DmaX^miE 
Sil 3, 1 8$:I^B#Hf^i»)$-t*--l>«-&<JDMiEJZOt,iTiJi 

mr^o ^, iScJUDii^firasijisigpstu— y-'7t*sgP2 

Xtrl = Pwl-Xlr + Pw2-Yi 



r + Pw3 (5) 
r + Pw6 (6) 

izi'—*f^^MmT'^^t^^vmm^$>^. ^zT'x h 
■p-c^<o&\^mmi:^&.mMm35\z^yty h^h^ 



Ytrl = Pw4-Xtr + Pw5-Yl 

Xsrl = Pwl (Xsr -Xtr) + Pw2 
Ysrl = Pw4 (Xsr -Xtr) 
tfj.^o /i*5, it7. 8, 9, 1 OCO/l^p^ — ^'PwK P 
w2. Pw3. Pw4. Pw5. Pw6«0 2 ©teini^l 2 5 ±roa^ 

.^.28^3 .#.^±}#-^Tt3 0 , mmm,^. 2 s ^bjiie!!^ 

^Pwl. Pw2, Pw3, Pw4. Pw5. Pw6$'fflVi.&:^ffiTafe.i> 
ro«-&«Pw4=-Pw2. Pw5=Pwl tUD. ffiSDX!^ 2 5 CDS 

[0019] mi(D '>:7.7-i.mm^ i o oymif^m s fc 
xrar s. s 3 it:^^BM<Dmm(Dmm i -> 

•y :/S 1 T«!f#M<4«ti-ja'J6P4 (^)thjSH*$g<hti![*PXt)i4 

g^ijtsDgB 5 (Di<Lmm^^x^ LTWfiaa^P^. 2 s cd^sb 
^m»r^> 2 T'}iwiES2i*, 2 a ®^4Bfh 

siHfi*^e)mi©Maoi!^«iEgM St, ^2(Di^mx^ 

<4«*&^i:tSJ!)aX<^<4B^J{fllg|55(D<4BJt^^*a!:)-5. 



r + Pw3 
r + Pw6 

I 3. 4. 5, 6 J;l9 
(Ysr -Ytr) 
+ Pw5 (Ysr -Ytr) 



(7) 
(8) 



7>x-yyS4T«> 
iDXifMlE^l 3. 



StlfEfi^Sm^^^ 1 *3ctt;^ 2 (DM 



— tf7t/4*gi5 2 ictti:^ L. sfjiam 3 (ommimr^^im 
rnxmrnmrnm 5 (rtti;^? ^ns, xx v s ? -rti. 

^^tti:'7L. ?&-JtlDX!f^2 5CDJi<^<iB^SPXT.2). lil± 
Oct^lC^l t^2co*ScJ)DX'^ffliES|5] 3, 18 4:1/- 
•ti-'^^SMiEgl? 1 4;i^*^.&®-r. ttfeinxtiicfzof^iti^ 



[0 0 2 0} Mm(Dmm2. m4it:^^m(Dnm.(DmW: 



(9) 
(1 0) 

T, 1 ~ 1 summtDmrn i t:^rm i 

feS. 6 0«*lx— y-'ilDXigfi*iyEJ£LT$tJiS|-r-5->7. 
xA^JfflgP, 6 l«>^Pif7A5«?i?b, T'Py-^AJC 

-xA^jj^igci o<i:s^d:s©tt, tfmmmmiEm 6 2 

951 1 (7)«!iai*|^i:-g|5Sfi?>,^T*i). ^-f >fl 
6 1 A^tdia^-f >^Jta|g|5 1 1 tS/i*.iiS«fhj»J^MiE 
g|5 6 2 tCA;'7TSfflIEx-i$'Sr<^fiX-r-5«aS$-ffoTl> 
S;^.*iS^i:S. 0 5 H*%BJC73S|igO}g^ 2 W 

< «. i^?a[^iBth?lJjgI54 ICfflli f>n-5l3 2 (7)x U- hf* ^ 
74 0H5z0#lt^il*^fef)«^$*UTti-5, m^Zti 
l^T, 7 0«xl/t':^;><7 4 07!»^iE5tf::5JOMt-t?>nT 

s*i-&(7)4#ss:'(4Bi+iaija5 4 (osmmm, 7 1 «x f 

* p( 7 4 0 (cfx OMlti!lllA^«>.l)lg-&©i+iRiM^T$> 
So ll6«*%e«(7)||]!f£(7)fl^ffi2H«-i)->;^xAffiiJia)g|5 
cDthffiiJI^MffllEgBODitjRiJffllEffl A 7 - ^' ^^i* Slijf^ 

• [.0 0 2 1] -Aiz, mmz-o{,^xtmt^, ebcdj;^ 

iZ; tf-ffl^M*^ 7 0 TfeSii^*^. X U t';f3 ^ X 4 0 
4 0 (1^ 0 f^ltfc1ll/0^«)S ttf-jPJMTji 7 ] LfiKf, ^ 

^H'J:U, fzt^lt. xUt:'*^74 0;i«iE«SIIf2 0f^ 

ft 6 nx I ^ § «^ w!KFiiii4aitjii'jgB 4 CD tb mv k yv i 

tt, xWf;^/74 OfclxOf^(tSIII;:?i«)S«'&(Dif# 
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Xvl=Pvl -Xv + Pvl -Yv + 
Yvl=Pv4-Xv + Pv5-Yv + 
dCT. Pvl. Pv2. Pv3. Pv4, Pv5, FveiiffaUffllEiaw 
/t^^-^T*So tfWi^MffiiEaCT-«^ 1 1, 1 2(7) 

[0 0 2 2] BfrfHfhSi)fflIEffl/'?^^-iS'5r:S;*i>»)<^(3 

^{ZS2roi/— tf^^«g|52COX=^^-\-:M 2, 1 4©{4 
gi*i**fTl^. l$inXife2 5 ±\ZU—*ft^3 0 ^mML 

-^'mT.^<Dm'iikh.^Mmzmhi5.<tt K) w^^mmi 
^4CDmmm&*^M<t£^-A^ir'$>^o si ixtt. *s 
jtiDX!^{4B$fj^a5 5 ^s^a^-fr, mti^mm jpx 

«?£7^Ut*;^?^^4 OW^SFrtfCi^ftL. ffltH«B=l*IT 

s?i£ s 3 ^-^.OT^aM^iftsit^agti-jftiap 4 TthjRij-r So s i 

iS'JIt^ "rUl^t)^ y-f)^lE L < 5l 0 Wit etiT i^fel* 
-&(DSflK 3 ,i^co<iBttlB»^ e>fi-iJJiSMfflIEgP 6 2 Tffl 

6 2rofflIEH-^tcfflUS. Jiai(DJ;5H. U—^MiTM 

[0 0 2 3] nc*3. U'— y-*5t*2MJ^4 2(D■^',c^{^rg(- 

J* "ins ;r tttlio s-pfc/ii/i. 

[0 0 2 4] jimOJi^ffi 3.07 tt*f!Bjcr)(DllM(Dfl^ 
m 3 {I'U^S U— tf^t^figficD U— >f ADX^B^aftB^TS 
rztb(Dm'V$)^o lH-*3liT, 1 ~ 1 8 «IIJScO}g^ 1 

^/T:-rE 1 «i«BKtiii;T-fe-5. 8 ott*^— y-'iraxg 
aiitr#±p#r0icDPii^:^^fej2£$nT<<^sx-^«, est* 

^^ag^lh^'JBllTgR. 8 4 « U—tl-'Tt^fil^^^iJIiftgB 8 3 
CD^7<y', 8 5«U— tf%Sa!5 3(DU— tfTtCD^ffiT&^iiil 
T LrcTS^t'^A^^f-'JKfrT^ 9-'5Etg**TW»[gP, 8 6 
fiWieU— t)-'%ff.iii*7*iJWg|58 5C0:J'-f -^TfcSo ->7. 
■rA$iWS|5 8 0 «. 01 (7)->X5^AffeiJtJ?S[5 1 0 t.%U^ 



Pv3. .■ (11) 
Pv6 ' '(12) 

So /-f >un^8 1 tt@ 1 o;i'f >feitafep<D5asi*3# 

l/-- ffTt^S^jhWKSRS 3, V-^^Wm 

•9-'5ltS»^©ai:'3$:fT5. E8}**%BJO^J£WJ^S3 

^^£5^t-E!T-*-5>, 0 8 (a) li^i)jSgl58*^SV^Dl©Jg 

(b) li^i(jSg@i*ifil/iD2©ii'&X*D, Cl©t#©» 
±B#Wms2 T«)S, S9«*5!BjODl|]6£(0)Kffi3»C'^ 

^'ttU— y-'3tmSgl5 2©^II)^g<&7.=^^^:^3 4, 3 6 
rogiiiiSS[T'^fttfc^^©»±ll#rBlTffi-iPJlT5o 0 1 

0 u^^m<Dmm<Dmm s »c^s tf iii:^<DB#FB^jt^^ 

TbTfeS. gll 1 «*f6l3©IISS©}i^ffi3Jz^SW— y-* 

[0 0 2 5] •A^zmi^\z'z>\,^xmm-r^, t^u >Kiaj^ 

ff5. ;iOTJ:-5^cU— tPJoXT^l/— tf^*fiaS2*^» 
ih L T I' ^ S U- — y-**PX ^ fT^5/j: t i t U — 

^fegi'Bgw^ ns SDxtt^df^^t-r s 1 1 ^ -5 Fp^s*«* 

C-So ^fc. y-*%^gi53*tU— tf^^BBj^LTl^-S 
^;lt^T% l^— tf7t^«gl5 2^^1!)$-&Si:. ISHilCb- 
■9-*lJDXiW^75WX7^jS. -e^X, *^*£(75)i^«i3<Dl^- 

ifipxggT«ii5ms!^c*Dx<&iiii-rsfci6t3, s ? cd 

J; ^ {3 U— tl-*3t^«i*±¥'JWfSI5 8 3.!: ti-*^%igil*7 
fiJISff^8 5^fflliS«B5c^iSo S8<DU— tfTt^aSB 

So Bfnei^-- ti-*^^g»±fijisfgi?8 3fj. m^imoyfi- 
m±ms<Dmmt$>^t)^cebmAbxm 9 c^rt < x- 
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